Bimodal distribution of sensitivity to SCE induction by diepoxybutane in human lymphocytes. I. Correlation with chromosomal aberrations.
We carried out a cross-sectional analysis of sister-chromatid exchanges (SCEs) and chromosomal aberrations induced by diepoxybutane (DEB) in lymphocyte cultures from 58 normal blood donors. DEB-induced SCE frequencies were measured in all subjects and chromosomal aberrations in 18. Analysis of variance was used to assess the contributions of exposure to organic solvents, age, smoking history, alcohol and coffee consumption, and red and white blood cell counts to variations in DEB-induced SCEs. In 10 individuals, the epoxide-detoxifying enzyme, glutathione (GSH)-S-transferase mu, was also measured. We observed a bimodal distribution of DEB-induced SCEs in the study population. Approx. 24% of the individuals were twice as sensitive to the induction of SCEs by DEB as the remaining 76%. Lymphocytes from persons sensitive to SCE induction by DEB contained a 4.4-fold increase in the number of DEB-induced chromatid deletions and exchanges. Within sensitive and resistant groups, significant interindividual variations in DEB-induced SCE frequencies were noted. Cigarette smoking was weakly associated with lower SCE frequencies within each group. Genetic deficiency in GSH-S-transferase mu was not correlated with increased sensitivity to SCE induction by DEB. Sensitivity to induction of SCEs by DEB can be rapidly determined and may be a marker of sensitivity to the induction of genotoxicity by certain classes of mutagens.